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_ ,_ . ABSTRACT ~~  ° oo |
HThe increasing'presencé of computers,and their uses in libraries has brought
. Lses of it into library
.education. - The Drexel, University GSLS has introduce  conpu o

.

_abgut the.more ireouéWQ'introductionbof computers and/

'

the‘computer into”the curriculum

‘more through indiv1dual experimentation ahd innovat jon than by planned development

~

»

Bn this way, it is adapted tq Specific areas rather than attached to remotely

related-courses Training is in the’ areas of computer programming, data base

3

_ duction and analysis AéceSS'to several computers and ddta base services is a
L i : . .

-

feature of the- program The,format'ls detailed fof'fhose courses which émploy

computerg' On- line training, with

!

%

¥

[

y

; access and on-line searching, and-thg use of packaged programs -for data r
E

]

'

% Ts problems and’ possibilities isvdiscussed
§ Statistical_analysis is a facet of,lour courses In the future, computer aided
Y : ! *

.

I

instruction.Lnd thehcreation.andlmanipulation of in-house data bases are areas
‘whébh ﬁilljbe further investigated. k127) . . .
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/ " 1f the computer is notiyet ubiquitous in present day libraries then at

o 4

I/ .~ . least the presence‘qﬁ compyters is being felt in‘'an ever increasing

. |

’ / qJnumber'of uays. This in turn increases the.deménd for librarians who

It

are trained both in the direct use of computers and in the use of com-
A |

puter generated products and services.

i, ;
: | .
b \
\ghis trend towards computerization has been felt in library schools as

) jﬂ \well It is. the purpo%e of this article to describe how computers and

.
,\-

computing have been integrated into - the curriculum of ‘one. school the

Drexel Univerghty Graduate Sehool of Library Science.
. J i h .

»
Yo
.

The introduction of the computer into our. curriculum has heen a process. ;“
. characterized more by individual experimentation and innovation than by
. i \

.planned growth and develoement. The advantage of such. an approach is

that‘it is flexible and: adaptive in meeting educational.needs. 'The

major'disadvantage is a'Lack.of coordination¥-students in similar_areas
‘of study may have widely different exposure to computers depending on

their choice-of courses. As a result, in a single class one may find

. 1
.

students with several hours of on-1line searching experience together

1

h. with students who have never even seen an on-line demonstration. For
.'--i the present this situation is ¢ontrolled by providing tutoridls outside
. / . : N

of class to bring st‘dehts to appropriate levels of knowledge. We

‘ . ) W

‘ ‘ believe that as we learn more about' teaching computer related'techniques,)

‘we will be able to improve their integration into the curriculum. Vot
) } I .
At presentdour curricule offers three main types of’ training in computer

usage. . These are: direct control and use of machines through computer

'pfogramming; data base access and on-line searching; and the use of

- |

I

»




.- of automated operations, cost‘anaiysis, systems.analySis, and the design

- solved is the extent'to'which introductory‘courses'specificaily dealing

' : ’.‘ - . . ' ’ —2— .
packagediprograms for data reduction and analysis. 0f these only com-

puter: pdogramming is the topic of entire courses. The other types of
training are dispersed among a variety of courses. In addition, we

offer courses which deal with computer related t0pics such as management
(4

.

v

P

of information“systems. . . , : ‘ ; oo

L4 . B
v
L]

Our present approach is to integrate computer training into all courses

.where 1it.1is appropriate. An alternate:approach would be to offer com-

v )

iputer work as separate specialized courzeéa An important benefit of our

integrated approach is that it shows computer usage as an integral part

of 1ibrarianship rather than as the province pf a small group of specialists.

This approach however raises a point of essential dichotomy. As long

<

as the- computer 1s simply one tool among many there is an 1mp1ication .

that a greater depth of knowledge of one tool can offset more superficial'

: a
i

'knowledge of another. For example, students in a bibliography course

may differ in their degree)of knowledge of specific tools and yet each
may be‘ considered well skilled in the overall subject»of‘bibliography.

On the bther hand, the power and the diversity ayailahie in a computer
makespdeep knowledge of thermachine necessary'for fuli'egploitation.
This means that at ieast samevof'our students need-cOurses\aimed at
buildingvthis deep.knowledge 4-_which~in turn'means introduc;ory courses

. ~-

o N N . . -~ B . R
providing a .strong preparation for this knowledge. The problem to be

s
'

A4

- withncomputers should be required and whether they.should be required of

all students or only those ‘in specific' areas of study. Since this ‘ y
u" ' g o " B B
involves predictions about the developing nature of library science, we. -

do not expect easy solutions.

L]

3 .
!) » 0 .



Computer Equipment

Our’ computer needs for prograh processing in intleractive and batch modes

are met by an IBM 370/168 and Q DEC System 10._ These computers are.

shared by a consortium of area universities and| research organizations,)
_y

" thus mﬁﬁing‘available much more computing powey .than a university of,our

size could normally 7fford. This computing power includes language

! N : ‘.
capabilities in PL/Y¥, BASIC, ALGOL,. FORTRAN ‘COBOL, 'APL and others. We

have .a wide range of software packages (pre—$ritten programs) for &ata
. : \\
. manipulation and data base managementﬁ The/library school_has accounts

o

,with Systems Develqpment Corporation and ‘Lo kheed Information Systems

for the provision of on-line data base se ices. - In,addition we have
B R ) B . ) i ‘ // .

. aecess, as an educétional member, to the\bhio College‘Library Center's

(:*\\ " data base of catalog information.and tthne'BALLOTQ'ddta base at Stanford .-
- ‘ ‘ . ‘ PR \ . L. B

'University.' : ' :
{
We connect to these services through dial-up (telephone) connection. and
' : ) . . : S
th;ough on-site use in the case of our local comguters.' The library

school has' t&o terminalsa orte of which is a printing terminal and the .

other a CRT (television screen) terminal. ‘In addiuion the University

¢

- ’

has available a variety of terminals including:a_number ﬂf pqrtable

¢

‘models which we use to.accomodate multiple demonstration

or large

: o _ y
classes. These terminals can also be borrowed for faculty or student
’ N ' ‘ \
uge at home. - .
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s available may not reflect our own priorities in data processing.

"to involve® processing- large quantities of textual data. These differences

. | : e . - . . . ' .

We;have’fOund that, as a library school, we are in a special position .
. A .
with respect to offr computer usage needs. : Our local computer'facilities

“are oriented toward scientific and engineering problem solving which { .

generally involves numeric data and large amounts of calculation on
(relatively) small amounts of’data.. 0ur'needs, on the other.hand, tend'

-

. . v

o

mean that computer center personnel are- less able to advise and assist o
/ -v
our students and consequently we must carry a greater burden witbin the - '

school. It also means that the machine services and program packages

A ¢

-

Xhere is a similar mismatch with respect to training students 1n the usée _g
N ' L ;

of on—line data bases. The data base services tend to assume a trained

> 4

’ searcher with knowledge of'the data base and a specific question_to'

_search, 'Our students are just 'learning search techniques and search

tools. Thus, the on-line training manuals and user guldes need to be [ C e

n
4

[

-

Asupplemented for-Our gsituation. One particularly identifiable need is

=,

.~

for more sample searches with commentary.' This helps students without

.._~<\\.‘

i
eipenience in,actual reference work, . We are in the process-of'developing _
our oyn training materials. 1In addition~we have joinedvthe Northeast L

-

Academic Science Information Center (NASIC), a group aimed primarily at )

» /.

introducing on-line searchingitoﬂacademic libraries. NASIC training
2 - . 1 [

materlals are a useful supplement and several of our staff members have

- been.trained at NASIC workshops. < - . -
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. " "', Computer Programming | ; - | . _ o.' -
' e e T . . o N "
“ o 4 ,
We .teach two"courses which 'are devoted to computer programming. The

* had

first, Compuuér Programming for Information ProceSsing (L627)‘ 1s de-

signed as an introduction for students withrno background 1n either . ' ¢
. A

mathematics or programming The second course, Text Processing by
. . -Computer (L628) assumes programming background (or the first course) and
concentrates on techniques for manipulating large amounts of textual

data. This includes such things an automatic indexing, manipulating

MARC tapes, and interactiVe processing Both courses use . the PL/l pro- Lol
P . B Y ’
"+ *- - ‘gramming language. }Pe advanced course adds the use of the BASIC ’ .
.o, language. ' .
t\ A ) . - ’ "‘ S t °c
~ -t o : / ~ L -

. . . . e .
The beginning course gives the_students actual experiencé“ln writing and .

) running programs. The exercises are aimed at such library related tasks -

X\ )

as eXtracting key words, rotating titles, ‘and formatting bibliographic

[y o

v _ - data. In this course we want to.prepare students to deal with,computers
. Y, . . ' . . » .
and comiputer professionals but not necessarily ta.work as programmers.
i . » . T

. v .
*Thus the emphasis i's on understanding and mastery-of;the'more important -
el T, o0 — . . ' o
. aspectsiof the‘programming‘language'rather than op covering the entire . '

. : . : . / ) ~ . _ N .
language. In'line with this aim students are taught how przgrams should

’ . I .

' « D

, ~)L":5>ﬁ;itten and documented(for'use by others. - This ‘{ncludes structured
S ' . . s . '

 programming, flow charting, and the writing of prose descriptions of the

~

program's function.

Abouﬁ forty percent. of our students take the beginning prograuming

urse,/ About five percent have sufficient chkground to begin with the

'advanced course. We have»no present plans to e§pand our course offerings

”

‘ . - | . . . ' - . 8u -
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. © . in progremmipg. Students who want more pfbgramming or"specific ex- .
beriences'elect independent studies. Such stndies'hQVefincluded learn-
ing the APL language, developing programs. for cbmpnter—éided fnstructiqh,

and working with complex‘file structures. Doctoral,students seeking

\ ‘vgreater debth_may take our seminar in systems design or, through'a
recinreeal agreement with ghe Moore School pf,EleetficaI\Engineering of
- -'.‘ - . - P “.' . ' .
the University of Pennsylvania, courses‘ such as'Engpiler design or the

¢

construction of operéting systems.

. R o . .
- - __  On-1fne Data Bases . » _ o X
L ' . S
' 7.‘\ . e .‘q ’

» . . . 1 .

The most pervasive and the newest impact of the COmpnter on our curriculum
' . : ’ \ , ' . B :
* has been that of on-line data bases. At least ten different courses
- e e .

. presently make some use of on-line data bases. This .ranges from simple

“

demonstrations to intensive hands-on’work. The course¥ involved range

’
> . -

' widely. The grieatest use 1s in courses dealing with reference' and

bibliography in various Subject asees.

. . . : ’ . . <

-

- The following-are some brief'descriptionstef how on-line searching is

useé_in variougtclasses; . :
» . '\,
. . , ) .
o .
amentals of Library an

A
. o~ .

it 'InformatipnnScience (L601-602) , students see a number of .

. In our introductory course, Fund

7

speCiéIiy,selected searches performed: Closed circuit

- television is used to give .everyone a view-of the ‘terminal.

Each student performs a simple search innoly;ng two or thyee‘;
' éey words. InEtruction concentrates on basie concepté ) . .
’ E o A
and showing on-1line searehing.as a part of all biblio--
graphic'tesources.‘ ’ | | ) | . ’
EKTC. D . | LA S
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Studerits in our Organiza;10n>of Materlals course (L610)'

b} o
, .

Vo - 'prepare catalog cards for éelécted‘books. lThey try tél

~identify 'search kéys for. each item. .They~test these’

' keys ohIOCﬂ& and comparq“their cataloging with that

;;77 which is retriebed; . o o ! ' o  ' -
- . . . B . { ‘.' .

. In Resources in the Social Sciences (Lb38) students' pre- - !
. pare searches in advance -- verifying }ndex’tergé in the’ .

,.Work}ng'in small groups, students

'printed-ipdéxes. (
model patrons'énd-refeqence librarians in negotiéting'
the questions as the on-line search is done.

- . . & K

N

——

-Students in Abstrac:iﬁé and Indexing (L607) perform a
series of assigned feaffifjxphich allow them-to compare

index term 'searching against free text ,and to contrast .

[

ihdexing.in dgﬁferent data bases. The students work

in small groups and follow an outIine for each search.

@ .

2
-,

The empﬁasis in Resources in Scilence and Technology (L641)

is on observing a} numWe data bases. Students

each select a.data base and perform their own searches.

. They present ‘a deécripéioh,qf the data base and a review
- R . / - i - ) - .
of their.search to the rest of the class.,” - ,
Any on-line ekpgz}énce must begin by familiarizing.the'studen; with the'

L oe " search 'commands “afid “terminal operation. The techniques for presenting -

-

this material include léctures, readings, demonstrations, and ‘actual

T
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P

use. The technique or combination'of teéhniques used depends upon both®

the instructional goals and the instructor s personal preﬁerence. We

Yoy

are. espectally concerned with the problem of- redundancy in teaphing ot
gp';_t gearch commands. A studentvwho has_biep/f;ained invone qlass probably

: ;&aés not need the same material in another;"At preSent we tolerate a

.
s

~:$degree of redun;any but try to, minimize it by dffering introductory

[N

TR 1eotureq,pn seanch commands outside of class time. In the future.we
¥ . ' . . .

o

-

expECt to incorporate more of this introductory material into our course

DT T
S L - :

. "j Fundamentals of Library and Information Science, which is required of

.

r
- .

r~‘ "n- all new students. " We plso hope that’ more self instructional materials

3
B

will become available This would allow students to learn or review
d {
] th%se concepts as they feel the need-for it. s
, . . ’ “‘ ‘4 .k " ) " . - U - B S
- .. - ot N ‘ : M ' \

. Our:iﬁformation systems laboratory is‘themﬁpcal'point of on-line searching,?

o -

... . . - 5

i

activity. “The laboratory housesvthe terminals, _phone lines, and a - . S

 colrection. of Qanuals,'thesauri,.and educationa;/ﬁ;terials. 1In" addition, \
. - we have. calculators and a{specdal practice colléction for indexing and -
e . ' ) . .

py ”. retrieval; " The laboratory is supervised;by_a graduate assistant who is
specially trained in data-base searching,"The assistant works closely

“with faculty in creating ‘assignments and supervising student searches.

. ) E 6
1 ] 3 e

] . y - ° .,.‘ : . ‘ '
~ The most‘common,setting for inferactive use 1is smalligroups of three or"
. ’ ' e . P - -* . . . .

C four studentsqyerforming a joint'searchl The group.is gEnerally supervised

by theiéfaduate assistant who\provides guidance on proper command formulation

’

and system capabilities

ong with suggestions on search strategy. The’ ’
4 _ S
,Search might take from ifteen .to thi ty‘minutes. Student preparation -

for a search miy range fro “almost n ne to»actually perfqrming the.




‘n
.

9 »
. : : .
. . : . , - s
. . .
.

eqnivalent manual gearch. In some situations students select search, S
& . ) : o ' .

topics of personal'interest while in others_the‘topics and even-the ' B

-
-

general search strategres are specified for them. This variety of - " /;>'\

' 'instructional approaches a\lows instructors to: emphﬁsize different » o

_ 4
aspects of on-line data base use. The result 1s that an exercise aimed
S - . N . C " . . ‘ . 0

) P} .
-9 L . . . . 3 «
at students without prior expegsence can also provide a new point of " o
- ’ ' ~ ’ . . .o ) . ° ‘
- - e L] . © > - “ .
oview to students who have had on-line experience—in another class. .
N . e . : .
- - . . . . . c , N : he \) .
.o R - o S o AN

_ Regar,dless of the assignmen? or the student's prep’aration, reacting to

P s .. )
the’on-line retrieval and reformulating a search as one goes on are 4 ,
.,'intellectﬁally demanding activities — eSpecfaliy for the inexperienced c o0

This means that a student\zhotis still mastering the, ‘technical aspects

' s

. of searching thay not be able to fully experience the intellectual - ‘ .

1

aspécbs. ~One of the major advantages of perfbrming searches in groups’

I

_
is’ that those students who are not operating the terminal have more

-

-t opportunity to reflect on the development of the strategy. In this area
1] . t

the role of the graduate aBsistant aE/a/facilitator is very important.-

v

The graduateeassistant can interpret the machine s responsea‘and pose

questions to aid, the searchers.

- 2 Ty

»

°
-

. N
The complexity of possible search strategies and the épeed of the

computer means that there is a good deal to be learned from retrospective

-
-

-consideration of a search. Sometimes this.is\left to the-student -

either on his own or as a formal paper. cher'times_the critique 1s -

provided by the instrgctor; "This.is another advantage of the, group

appyoach sihce the students can follow' the Search with an\imiediate.' - -

giscussiqn of the technique. -

;12°'
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L specifdcs of data bases g!b vocabularigs. We reéggnIZe~that both kipds

» of skill are important but that ultimately fhey_must be learned in an
I /
environment which involves respondid?‘to users with real information 1

. . l
.needs. -Me see our role as preparing students to usecon—the-job experiences

- .

as learning situationss = ’ o LT
] o . » L v
. , . . . . R - ) -

R . PR -« - . . ' : ¢

. - * : -,
¢ No discussion of on-line searching is complete without a consideration

{

~of the;costs. 'We thave beeJ\ fortuna% to have the support .of the University

administration in establishing a specific budgeb for on-line searqhing

v

In addition, the data ﬁasegvendors have provided some time at reduced ~
. . . . - w

-

‘rates- and somedfrees%emonstrationsl The fact'remains'that'the:cost'of

giving an entire class hands-gn experience'is not insignifichnt. On?of

the problems is the.chquing method usedlby the data base .vendors -

tﬂst is, a fixed hourly rate based on the.total timﬁ\connected rather

thah on actual demands placed'on the system.' An inexperienced student
r . .

may spend much of his first search ;rying to master the _terminal-and to

type the search commands correctly Even after leaning the commands, a

+ student tends to react more slowly in refining and modifylng hiq;ﬂea e

than would an.experienced searéher. For these reasons the graduate
- . . . ‘. . . ’
assistant plays an important role in cost control by guiding and expediting
o i N . [
the student's search.

“

"Q‘ -

e
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, amounts tend to be the same, -averaging twenty

] s . " » s \

S - | S

L)

The expbnses for computer‘programming and data analySis are charged ‘ AP

against a budget which 1is separate from that for on—line searching.'.It_

e

is difficult to compare the amounts of computer tesources used but in . -~

v

general the programming students have more computer usefthan do those
doing on-line searching. .Inbtefms of *dollars per gtudent however, the

o thirty dollars per

\

Astudent per course. Data.analysis 1s considera ly cheaper; averaging Lo

—

under ten. dollars per student. The type of use de of _the machine is

different. In computer programming we are ab1e to, give students ‘considerably.
‘ . LN ] .
more latitude in experimenting and learning from th ir own errors.. On-

. %

line search costs preclude such a teaéhing approach
\

. ) . ¢ P
.a '.,{' 4 . . v ek
. ¢ <. B . .
" - . . [

Computers in Data Analysis g . <
. ° . . IR ,‘? \‘\’ .“—' N ! (—ﬂ ‘;

e ' o . - . Do
Our third major area, of:computer usgge is 'the use of packaged!‘npgrams

e

.for data analysig.  In particular we use the data analysis programs in

SPSS (Statistical Package for the'Social Sciénces).

‘) . ’h i A o .
This packagq is designed*for use by pe0ple without computer or statis-
tical background The user need‘only name his variable, and specify the

Y

set of{statistics‘to be calculated ~In practice we find that students

.

can quickly master these techntques ‘and apply them. The reSult:is that = -

more attention .can”be given to considering the interpretation of statistical

f-)"‘

data rathet than the manipulation of humbers. -
. .. N . . |
. R S
Students are introJLced to statistical anal?%is in our Fundamentals 3

course. , Lectures present simple statistical concepts and a laboratory
. #ﬁ&

exercise leads students through step—by—step calculations and interpretation

. e | *
14. - '

e’



-12- « ' «

. . ' N
- : . i

of the results. ‘The,introduction to computer data analysis comes in our

.
e

¢lassy Measuring Library Use (L690) ' Students learn'about various.

'statistics,\see computer analyses’ of existing Surveys, collect "data of
B . = . 4

their own, and, finally, use the computer to analyze their,own dataf

The.statistics which-the'computer'can calculate includes averages,

tables, .histograms, and graphs’(scatter plotg). , o

.- - :
- . ’

P

¢

1,

Students who wish to.pursue this aB;a further can do so through courses
in Research Methods (L691) or Information Systems Analysis (L688) or
through supervised Independent Studies (L893) For some students ‘this
involves working with a library or information center to collect and
_analyze new data. "Others pursue this area of interest by performing new

analyses of existing data. To this end we have a collection of survey

data, including some from national surveys. Students are able to single

“

© out areas of special interest and to perform in-depth analyses which go

Qeyond the original uses made of the data.

Doctoral studentsmare required to take a graduatevcourse in statistice
as a prerequisite to our Seminar in Research Methodology (L694).' This
seminar draws heavily on compute& program-packages and on sample analyses
using data drawn from the research literature. Many of the techniques

"\ are too cumbersome for hand calculation and can only be implemented by

'

~

using computens, The techniques include ‘multiple regression,lfactor'

-~ DY

analysis, and clustefing.

n a

"stahdard deviations, awll petcentiles. In addition students can generate < -

N,
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© .- We are still in a d velopment phase with respegt- to our use oﬁ com- -
3 . :

" puters. We expect hat as we(gather more experience and as the role of

oy}

'computers in librari#s develops, our curriculum will continue to. change.-'

. A L3 ~‘: - a Coe .
. N One development wilI\be a reduction in redundancy in our introduction to
: T - -
on-line searching. We may'also‘require a greater practical knowledge of

. computers and computer usage for all of our students. This might be

° .
"done by including the materials in a required course or by setting a -

proficiency requirement Supported by a non-credit course.

ey
e L . ' . !
' At present we have done little in the field ‘of computer;aided instruction
i (CAI).. We have experimented with some internally produced management_
"\ '_ games, but have not been able to create strong edUcational tools. Some

of our advanced students have been working with a program which simu]ates
simple-library'operations. Our goal here 18 not to truly represent
.the world but to. ‘teach the use of simulation and to gain insight into
real world functions. Our slow progress in the area of CAI is a re-'
flection of our own limitations and priorities. We intend, however, to’
'.continue investigations in this,area. . |

C o [
’ n

“Another area inu@ﬂich we«are experimenting is the—creation and manipulation

.

Coae, o of our own data bases. This w0uld have advantages in training students

X}

on data bases,iwhich are smaller and closer to their intereats. We hope..

-1t will also prove a cheaper way of training students in data base
commands: We' presently have an on-line search capability for detailled -
descriptions of Library School courses. We’ hope to create a searchable

file derived from MARC records.. It remains to'be.seen whether. this
: )

approach will be both cost-effective and pedagogically worth-while.

o . o : 1() R
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